ABSTRACT. Analysis of the stratigraphic and quantitative distribution of dinoflagellate cysts and other palynomorphs from a shallow marine Eocene section drilled from borehole No. 230 (NE Ukraine) resulted in an updated age-assessment of regional formations and a reconstruction of the major transgressive-regressive trends in the North Ukrainian palaeosedimentological province. Based on dinocyst age-diagnostic events, the Buchak Formation is attributed to the mid-upper Lutetian; the Kiev Formation is assigned to the Bartonian-?lowermost Priabonian; finally, the Obukhov Formation is dated Priabonian. The Buchak Formation accumulation reflects the first major transgressive episode in the North Ukrainian Province; the accumulation of the lower Kiev Formation corresponds to the maximum of regional marine transgression, while the palynological assemblages from the upper Kiev Formation indicate a protracted regression. The beginning of the Obukhov Formation accumulation corresponds to the last marine transgressive cycle.
INTRODUCTION
The Palaeogene dinocyst stratigraphy is intensively studied in the Northern Hemisphere, in particular in Northwest Europe (North Sea region) and in the North Atlantic, an area of petroleum exploration. However, the Northern Hemisphere has other regions with large-scale distributions of Palaeogene marine sediments which are essential to a reconstruction of the Palaeogene history of marine basins, and which are still insufficiently investigated stratigraphically and palynologically.
The south of the East European Platform, including the Dnepr-Donets Depression and the Ukrainian crystalline Shield, is one of these important areas. Enveloping the Pripyat'-Dnepr-Donets syncline with adjacent parts of the Ukrainian Shield and Voronezh anticline, this region was a unique marine basin during the Eocene-Oligocene, connected to the West European seas by the Poless and Polish Depressions and to the eastern Peri-Tethys by the North Donets Depression. The deepest part of this marine basin corresponds to the Pripyat' Trough and Dnepr-Donets Depression (Klushnikov 1975) . The thickness of Palaeogene deposits varies from a meter to hundreds of meters, increasing toward the axial part of the Dnepr-Donets Depression.
Although Tertiary sediments have been known in Ukraine since the nineteenth century, different groups of fossils remain to be studied irregularly. Indeed, the Dnepr-Donets Depression corresponds to the "northern" type of section (Radionova et al. 1994) which is characterised mainly by non-calcareous sandy clays with rare benthic foraminifers and calcareous nannoplankton, and rich assemblages of radiolaria, diatoms, and silicoflagellates. The most studied groups are molluscs and foraminifers, though they have patchy stratigraphical and geographical distributions. Palaeogene dinocysts have been studied in Ukraine over the last 50 years. The most significant contribution to the stratigraphical application of dinocysts was made by Andreeva-Grigorovich (Grigorovich 1971 , 1974 , Andreeva-Grigorovich 1984 , 1985 , 1991 , Andreeva-Grigorovich et al. 1975 , who established the first Palaeogene dinocyst zonation for the south of the former USSR. During the last two decades, several new studies of dinocysts in Ukraine have been published (Savitskaya 1996 , Shevchenko 1995 , 2000a , b, 2002 , 2003 , Ryabokon' & Shevchenko 2001 , Andreeva-Grigorovich et al. 2011 . Nevertheless, these studies are still sporadic and do not include all Palaeogene intervals in different Ukrainian regions. The Carpathian region is now the most palynologically investigated area (Andreeva-Grigorovich 1987 , Andreeva-Grigorovich & Portnyagina 1985 , whereas the Ukrainian Shield and DneprDonets Depression had relatively few dinocyst studies.
To extend the Ukrainian dinocyst stratigraphy spatially to the Ukrainian Shield, this paper presents a high-resolution palynostratigraphical analysis of Eocene marine sediments from borehole No. 230 in the northeastern part of the Dnepr-Donets Depression, provides a detailed age-assessment of marine sediments, and interprets the palaeoenvironmental changes in this area during the Eocene.
HISTORICAL NOTES AND REGIONAL LITHOSTRATIGRAPHY OF THE DNEPR-DONETS DEPRESSION AND UKRAINIAN SHIELD
Palaeogene sediments are widely distributed within the Dnepr-Donets Depression. In the nineteenth century, Dubois de Montpereux initially identified fauna in the Kanev Dnestr valley that was similar to those from Tertiary sediments in the Paris Basin. This was the first establishment of lower Tertiary deposits in the 19 th century Russian Empire (Gorbunov 1979) . The Eocene age of these sediments was confirmed by the work of Koenen (1869) and others. Here the first attempts to establish the stratigraphical scheme of the lower Tertiary sediments in Ukraine were made. Barbot de Marny (1867 , 1870 recognised the so-called stage of Spondilov clays and the Kharkiv sediment. Next, Feofilaktov (1873) added to this scheme the stages of so-called Buchak and Traktemirov sandstone, white quartz sands, and parti-colored clays. In 1893, Sokolov prepared the first compilation of stratigraphical studies in the south of the 19 th century Russian Empire: the Buchak (middle Eocene), Kiev (upper Eocene), Kharkiv (lower Oligocene), and Poltava (middle-upper Oligocene) were included here. Later, in the first unified stratigraphical scheme of Ukraine (Zosimovich et al. 1963 ) it was suggested that only the upper part of the Kharkiv stage in terms of 19 th century (glauconite sand) corresponds to the Oligocene, whereas its lower part should be attributed to the upper Eocene.
According to the last unified Palaeogene stratigraphical scheme of Ukraine (Makarenko et al. 1987) , the Eocene sediments are represented by the Kanev Formation (lower Eocene), Buchak Formation (lower middle Eocene), Kiev Formation (upper middle Eocene), and Obukhov Formation (upper Eocene).
According to Klushnikov (1975) , the Buchak Formation is subdivided into two lithological parts: the lower part is represented by greengrey quartz-glauconitic sands, sometimes with small lenses of clay; and the upper part is composed by grey or yellowish sands with a small admixture of glauconite and with blocks of siliceous sandstone. The Buchak Formation deposits reflect a transgressive stage of the marine basin and extend far beyond the limits of the lower Eocene deposition areas. According to the last unified Palaeogene stratigraphical scheme of Ukraine (Makarenko et al. 1987) and Zosimovich et al. (2005) (Zosimovich et al. 2005) but only in adjacent Belarus, where the dinocyst assemblage was characterised by the presence of Ceratocorys sp., Microdinium sp., Kisselevia ornata, and Deflandrea phosphoritica (Grigyalis et al. 1988) .
According to Klushnikov (1975) , the Kiev Formation is widely distributed and is characterised by the deepest (for the Eocene in Ukraine) facies composition. In areas of the most complete development, this formation was subdivided in two subformations: the lower subformation is composed of marls and calcareous clays transitioning to the base to calcareous sands; and the upper subformation is represented by shallow-water micaceous and non-carbonate aleurolite clay transitioning to the top to aleurolite sand. According to Klushnikov (1975) , the lower Kiev Formation is characterised by the presence of molluscs Spondylos tenuispina, S. rarispinus, S. buchi, Ostrea cubitus, Chlamys idoneus, and Cras satella fuchsi. It can be noted here that the fauna from the sediments representing shallow-water analogous of the Kiev marls, the so-called Mandrikov fauna near Dnepropetrovsk (Mandrikovka village), was compared by Sokolov (1894 Sokolov ( , 1905 to that of the Latdorfian in Western Europe. According to the last unified Palaeogene stratigraphical scheme of Ukraine (Makarenko et al. 1987) Andreeva-Grigorovich et al. (1975) , the lower and middle parts of the Kiev marls in the Kiev Dnepr Valley revealed a calcareous nannoplankton assemblage corresponding to Martini's (1971) NP16 (Discoaster tani nodi fer) zone, whereas the upper part of the Kiev marls was characterised by nannoplankton from NP17 (Discoaster saipanensis). According to Zosimovich et al. (2005) , the Kiev Formation stratigraphical interval corresponds to the NP15 (part)-NP17 nannoplankton zones of Martini (1971) . The dinoflagellate cyst assemblage from the NP17 nannoplankton zone interval (Andreeva-Grigorovich et al. 1975) was represented by Charlesdowniea clath rata, Microdinium ornatum, Rhombodinium cf. rhomboideum, and Wilsonidium cf. linei dentatum. With the regard to the Upper Kiev subformation (so-called Naglinok), AndreevaGrigorovich et al. (1975) noted that the dinocyst assemblage was close to that those of the Beloglinka Formation in Crimea and the Northern Caucasus (Priabonian). Glezer (1979) Shevchenko (2002 unpublished) recognised the Rh. porosum zone in the upper part of the Kiev Formation and assigned these sediments to the Bartonian (NP17 zone interval). According to the last updated stratigraphic scheme of Ukraine (Zosimovich et al. 2005) , the dinocyst assemblage from the Kiev Formation corresponds to part of the Wilsoni dium intermedium-Areosphaeridium diktyoplokus zone interval.
The Obukhov Formation in the North Ukrainian Province is widely distributed and is composed most often by green-grey noncarbonate sandy-clayey siltstone, sometimes glauconitic sand and sandstone. According to Zosimovich et al. (2005) (Krashenninikov & Akhmetiev 1996) . According to Zelinskaya et al. (1984) , the dinocyst assemblage from the Obukhov Formation is clearly poorer (taxonomically and quantitatively) than those from the carbonate clays and marls of the Kiev Formation.
MATERIAL AND METHODS

GENERAL INFORMATION
Borehole No. 230 (Strelech'e) was drilled by the Belgorod Industrial Geological Department in 1990-1991 on the southeastern slope of the Voronezh anticline near Kharkiv (Fig. 1) . A.G. Nazarkov (Centre-Geology Industrial Geological Union) described the section in accordance with the lithostratigraphic scheme of Zosimovich et al. (2005) Kraeva & Zernetsky (1969) and to the Pseudoclavulina subbotinae-Bulimina granjuscula zone from the eastern Pre-Caspian region (Benyamovsky et al. 1992) . Single planktonic foraminifers Pseuhastigerina micra and Globigerina turkmenica were recognised within the 78.0-78.8 m interval; P. micra is typical for the Lutetian and Bartonian, while G. turkmenica is characteristic for the lower Bartonian (G. turkmenica zone).
Calcareous nannoplankton
According to N.G. Muzilev (pers. comm. in Radionova et al. 1994 ), a calcareous nannoplakton assemblage was found in the 79.6-73.0 m depth interval, comprising more than 20 species, including Coc colithus eopelagicus, C. formosus, Reticulofenestra umbilica, Rhabdoshaera gladius, Discoaster strictus, and Chiasmolithus solithus. This association is typical for sediments assigned to the Discoaster bifax subzone (CP14a, Okada & Buckry 1980) in the south of the former USSR. Radiolaria (from Radionova et al. 1994) A radiolarian assemblage with Liosphaeridae, Cenosphaera sp., Carposphaera sp., Tecosphaera sp., Prunopyle sp., Tristylosphaera sp., and Thecotyle sp. was recognised in the 79.5-78 m depth interval; its stratigraphical age is uncertainly attributed to the Palaeocene-Eocene.
The Axoprunum visendum assemblage was recognised in the 76. 5-75.4 
PALYNOLOGICAL METHODS
In the present study, 67 samples were analysed palynologically. All samples were prepared in the Palaeofloristic Laboratory of the Geological Institute, Moscow, with additional sieving of selected samples at Aarhus University (Denmark). Marine and continental palynomorphs were concentrated by the standard palynological techniques used by the Russian Academy of Sciences (Grichuk 1940 , Erdtman 1943 , Petrova 1986 . The samples were processed with 10% hydrochloric acid until the calcium carbonate dissolved, and then processed with 10% Na 2 H-PO 4 H until the soluble organic substances were eliminated. Then the samples were washed several times to eliminate argillaceous compounds. After washing, the samples were centrifuged with a 2.25-density heavy liquid (K 2 [CdJ 4 ]), then washed in water and next processed with 10% hydrofluoric acid until the siliceous matter was dissolved. Then samples were boiled in hydrochloric acid to remove fluoro-silicate compounds. Selected samples were finally sieved (20 µm mesh sieve). Residues were mounted on glass slides using glycerine jelly.
Dinocyst taxonomy follows .
Quantitative analysis of the palynological samples was done in two steps: 100-300 palynomorphs were counted and grouped in 10 categories (dinocysts in situ, reworked dinocysts, acritarchs, green algae, microforaminifers, bissacate pollen of conifers, angiosperms, spores, fungi, other unknown continental palynomorphs); then, ~180-290 (if possible) dinocysts were counted and the entire slide and two other slides (26×40 mm) for each sample were analysed in order to identify any other dinocyst species. Based on publications dealing with palaeoecological interpretations of dinocyst assemblages (Table 1) , morphologically and/or ecologically related dinocyst taxa were assigned to 21 groups: wetzelielloids; deflandroids; Phthanoperidinium; Lingulodinium-group; Thalassiphora; Areoligera-group; Enneadocysta-group; Cordosphaeridium-group; Operculodinium; Cribrope ridinium; Samlandia chlamydophora; Achilleodinium biformoides; Spiniferites-group; Hystrichokolpoma; Microdinium reticulatum; Cerebrocysta/Corrudinium; Diphyes; Nematosphaeropsis; Impagidinium; other small gonyaulacoids; and indeterminate gonyaulacoids. The slides were studied with an Askania microscope at 100 ×, 250 × and 400 ×.
RESULTS
GENERAL ASPECTS
The distribution of dinocyst taxa from borehole No. 230 is shown in Tables 2 and 3 . The quantitative distribution of the major palynogroups is presented in Figure 3 , and the quantitative distribution of dinocyst eco-groups is given in Figure 4 .
In general, most samples from the Buchak, Kiev and lower Obukhov Formations (101.0-49.0 m depth) revealed quantitatively rich assemblages of palynomorphs. The upper part of the Obukhov Formation contains only a few palynomorphs. The lowermost sample from the Poltava Formation (tentatively Neogene from previous studies) revealed numerous Pinaceae and single Tyttodiscus sp. and Palambages sp., and two other samples were completely barren of palynomorphs.
In total, ca 154 taxa of dinocysts, acritarchs and other algae were recognised in the Eocene part of borehole No. 230. Worth noting is that the ratios between different categories of marine and terrestrial palynomorphs clearly differ across the section within the three lithological formations. The Buchak Formation, which overlies tentatively Maastrichtian chalks, is characterised primarily by the predominance of dinocysts (50-90%), abundant conifers (up to 40%) and a significant amount of reworked dinocysts (up to 15%). The Kiev Formation revealed alternation of dominance by dinocysts (up to 100%), and by acritarchs (up to 55%), with a small share of continental palynomorphs. The dinocyst assemblages are characterised by a significant influx of Micro dinium reticulatum (up to 65%) in the lower part, followed by dominance of Deflandrea phosphoritica (up to 55%) and Spiniferites spp. (up to 40%) in the upper part of the Kiev Formation. Finally, the lower Obukhov Formation is again characterised by important changes in palynological associations: dinocysts are common or predominant but acritarchs do not exceed 3%, while green algae, microforaminifers, and continental palynomorphs attain up to 75% of the total assemblage.
Generally, the dinocyst assemblages from borehole No. 230 contain only cosmopolitan species, largely known from different geographical realms of the Northern Hemisphere. In the last 40 years, a number of Eocene dinocyst zonations have been established in different regions of NW Europe (e.g. Châteauneuf & Gruas-Cavagnetto 1978 , Costa & Manum 1988 , Powell 1992 , Bujak & Mudge 1994 , Eldrett et al. 2004 , HeilmannClausen & Van Simaeys 2005 , Köthe 2012 . Several stratigraphically important dinocyst species known from NW Europe and Ukraine have been recognised across the Eocene section, permitting age-assessment of three major lithological formations. Nevertheless, the dinocyst species record in borehole No. 230 is quite different from the mid-late Eocene records in NW Europe and even in other parts of Ukraine. As 112  108  104  100  96  92  88  84  80  76  72  68  64  60  56  52  48  44  40  36  32  28  24  20 Depth, m Wetzelielloids Deflandroids Phthanoperidinium spp.
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Hystrichokolpoma spp. (Oreshkina et al. in press) . Along with the continuing predominance of dinocysts (50-90%), palynological assemblages of this interval are characterised by a significant increase in conifers (up to 40%), the influx of acritarchs (up to 23% in the upper part of the interval) and slight incursions of angiosperms and spores. The dinocyst assemblage is still marked by abundant occurrence of the Spin iferites-group (up to 55%), a slight influx of Impagidinium spp., and peridinioids varying between 10% and 40%; the uppermost part of this interval is marked by an influx of Microdi nium reticulatum (18%). The continuing dominance of the open-marine Spiniferites-group combined with an influx of acritarchs and conifers (probably originating from land during sea level rise intervals) suggests the prolongation of an important transgressive phase in the marine basin during the late Lutetian.
Microdinium reticulatum
KIEV FORMATION
Two palynological intervals have been identified within the Kiev Formation from base to top.
Based principally on previous calcareous nannoplankton data, the lower part (79.6-70.0 m depth) of the Kiev Formation is attributed to part of the CP14a nannoplankton zone (Okada & Buckry 1980) , the lower Bartonian, and is characterised only by the HO of Phtha noperidinium regalis. This interval may still represent a part of the DP9 Ukrainian dinocyst zone. The palynological assemblage of the lower Kiev Formation is marked by significant changes: along with the dominance of dinocysts (40-99%), acritarchs became frequent to superabundant (up to 60%), whereas terrestrial palynomorphs attain no more than 8% of the total assemblage. The dinocyst assemblage is characterised by dominance of Microdinium reticulatum (up to 65%), frequent Spiniferitesgroup (up to 35%), and a relative increase in peridinioids (up to 40%). The dominance of dinocysts, combined with several important peaks in acritarchs and a significant drop in continental palynomorphs, indicates a new (or alternatively a continuation of), an important transgressive episode of the marine basin during the early Bartonian.
The interval between 70.0 and 59.5 m depth revealed the HO of consistent Costa cysta bucina and the LO of Lentinia serrata in the lower part, and the HO of C. bucina and the LO of consistent Thalassiphora fenes trata in the upper part. In terms of Ukrainian dinocyst zonation, despite the absence of the nominative species Rhombodinium porosum, this interval may be tentatively assigned to the DP10 (Rh. porosum) zone. Based on previous findings of L. serrata in different sites of the Northern Hemisphere from the Bartonian ) and the occurrence of consistent Th. fenestrata (previously known from the Bartonian and Priabonian in Denmark; Helmann-Clausen & Van Simaeys 2005) , the upper Kiev Formation is assigned to the Bartonian-?lowermost Priabonian. The palynological assemblage is still marked by the predominance of dinocysts (45-100%) and significant peaks in acritarchs (up to 55%). At the same time, the dinocyst associations are characterised by an important drop in Micro dinium reticulatum, a significant increase of peridinioids (especially deflandroids, up to 60%) and a relative increase of the Areoligeragroup (up to 20%). The dominance of deflandroids, which are presumed to be tolerant of reduced salinity, may reflect an important influx of fresh waters from the land during a new relative rise in sea level.
OBUKHOV FORMATION
The lower Obukhov Formation, with a qualitatively rich dinocyst assemblage (59.5 to 52.4 m depth), showed the lowermost occurrence of Rhombodinium longimanum. Based on its previous occurrences in Priabonian sediments in NW Europe (Heilmann-Clausen & Van Simaeys 2005) and Western Siberia (Iakovleva & Heilmann-Clausen 2010) , the lower Obukhov Formation is tentatively assigned to the interval of the Ukrainian dinocyst zone DP11 (Charlesdowniea clathrata angulosa/Rh. perforatum) (Andreeva-Grigorovich et al. 2011 ) and attributed to the Priabonian. The palynological assemblage from the lower Obukhov Formation is characterised by an important drop in acritarchs, fluctuations in dinocysts between 25% and 85%, and a significant influx of green algae (5-15%), microforaminifers (10%), and especially terrestrial palynomorphs (conifers, angiosperms, fungi, and unknown continental palynomorphs, up to 75%). The dinocyst assemblage, in turn, is marked by abundant gonyaulacoids (primarily Spiniferites and Areoligera-groups); peridinioids constitute ca 30% of the assemblage. A significant increase of continental elements in the palynological assemblage from the lower Obukhov Formation, followed by a transition to a very impoverished assemblage in the upper Obukhov Formation, indicates a general regressive trend in the history of the marine basin during the Priabonian.
DISCUSSION
The Dnepr-Donets Depression, as well as parts of the Ukrainian Shield and Voronezh anticline, constitute the North Ukrainian palaeosedimentological province. The North Ukrainian Province represents a part of the northern Peri-Tethys. Its Palaeogene seas were connected to the North Atlantic in the west (via marine basins of Belarus, Poland, and the Baltic countries). In the east and southeast, the North Ukrainian Province communicated with marine basins of the Volga region, Caucasus, Pre-Caspian region, and the Black Sea Depression. As already mentioned, the dinoflagellate assemblages recognised in the Buchak, Kiev, and Obukhov Formations are largely cosmopolitan, confirming again the more or less constant connection of the North Ukrainian marine basin to the North Sea Basin and southeastern Peri-Tethys.
As noted above, the Palaeogene sediments of the North Ukrainian Province are represented mostly by non-calcareous sandy-clayey sediments with only fragmentarily distributed palaeontological remnants. The insufficient palaeontological basis limits the ability to make interregional correlations and causes uncertainty about the stratigraphic age of the North Ukrainian lithostratigraphic formations.
According to , a relatively deep basin existed only within the axial part of the Dnepr-Donets Depression, and the peripheral parts of the North Ukrainian Province represented shallow marine zones. In the early and part of the middle Palaeogene, the marine basin extended beyond the Dnepr-Donets Depression only episodically during the maxima of transgressions. Palaeocene sediments (Sumsky Formation) are known in the North Ukrainian Province mostly from deep zones of the Dnepr-Donets Depression and are absent on the western margins of Donbas, on the Ukrainian Shield, and on the pre-crestal parts of the dome-shaped structures of the DneprDonets Depression. Lower Eocene sediments (Kanev Formation) are distributed over more or less the whole North Ukrainian Province but are represented by glauconite sands of low thickness on the slopes of depressions and the Ukrainian Shield. Borehole No. 230, drilled in the northern part of the Dnepr-Donets Depression (southeastern slope of the Voronezh anticline), revealed an abbreviated Palaeogene record: the mid-Eocene deposits of the Buchak Formation directly overlie upper Cretaceous chalk. The absence of Palaeocene-lower Eocene sediments in the borehole No. 230 section may be explained by a feebly marked Palaeoceneearly Eocene marine transgression in the northern part of the Ukrainian marine basin. Important erosive processes on the northern slopes of the Dnepr-Donets depression may also play a role in this.
According to , the Buchak Formation is widely distributed over the whole Dnepr-Donets Depression and the slopes of the Ukrainian Shield and consists of marine quartz-glauconitic sands and clayey and terrigenous sandstones. While the generally Lutetian age of the Buchak Formation has been posited since the 1960s, the problem of the temporal identity of the Buchak stratigraphic interval to the Lutetian remains today. According to the present dinoflagellate cyst data (the first dinocyst study of the Buchak sediments in Ukraine), the lower part of the Buchak Formation is attributed to the middle Lutetian, while the lower Lutetian is missing in the present record. In turn, the absence of the lower Lutetian sediments reflects a global regressive cycle starting at the Ypresian-Lutetian transition and well known in the North Sea Basin (Hardenbol et al. 1998) , and recently recognised in other parts of Peri-Tethys (King et al. 2013) . Based on quantitative palynological data (the general dominance of dinocysts and in particular the abundance of the dinocyst Spiniferites group), the accumulation of the lower Buchak Formation corresponds to the beginning of an important transgressive episode in the history of the North Ukrainian Province, reflecting a major transgressive cycle (Lu4) of Hardenbol et al. (1998) . According to our data (LOs of Rhombodinium draco, Heteraulacacysta porosa, Thalassi phora fenestrata), the upper Buchak Formation is assigned to the upper Lutetian. Consequently, the stratigraphic age of the whole Buchak Formation revealed in borehole No. 230 is mid-late Lutetian.
According to , sediments of the Kiev Formation have the widest geographical distribution over the North Ukrainian Province, reflecting the most prominent transgressive episode during the Eocene. In the Dnepr-Donets Depression the Kiev Formation is composed generally of marls and calcareous clays with remarkable palaeontological richness (e.g. calcareous nannoplankton, foraminifers, molluscs, radiolarians), while in the Ukrainian Shield and peripheral parts of the Dnepr-Donets Depression and Voronezh anticline, calcareous deposits are replaced by non-calcareous shallower facies. Often (as in the case of borehole No. 230) the lower Kiev Formation is composed of clayey marls and the upper Kiev Formation by non-calcareous sandy clays. According to Zosimovich et al. (2005) , the lower boundary of the Kiev Formation is very distinctive and corresponds to the middle or upper Lutetian. In borehole No. 230 the lower Kiev Formation is directly assigned to the CP14a zone of Okada & Buckry (1980) . The upper (non-calcareous) Kiev Formation, characterised by the lowermost occurrences of Lentinia serrata and consistent Thalassi phora fenestrata, seems to correspond to the Bartonian-lowermost Priabonian. Based on palynological data, the dinocyst assemblages from the Kiev Formation show (especially in the upper part) a gradual transition from Spi niferites-dominated to Deflandrea-dominated assemblages, reflecting an important palaeohydrological change (fresh water and important nutrient input).
According to , the upper Eocene Obukhov Formation is widely distributed over the North Ukrainian Province; this formation is composed mostly of non-calcareous clayey-siliclastic siltstones and sandstones. The basal part of the Obukhov Formation in borehole No. 230 is represented by glauconitic sands, indicating a new transgressive cycle. Based on our dinocyst data (LO of Rhombodi nium longimanum), the lower part of this formation is assigned to the Priabonian and may possibly reflect global cycle Pr2 of Hardenbol et al. (1998) . Nevertheless, the presence of very impoverished dinocyst assemblages in the upper sandy part of the Obukhov Formation as well as the high abundance of continental palynomorphs from ca 55 m depth suggest the beginning of an important long-term regression in the North Ukrainian Province until the end of the Priabonian.
CONCLUSIONS
The present study demonstrated the usefulness of detailed dinocyst analysis for updating the stratigraphic age of the major Eocene lithological (mostly non-calcareous) formations of Northern Ukraine. Based on the lowermost and uppermost occurrences of the age-diagnostic dinocyst taxa, the Buchak Formation is now attributed to the mid-upper Lutetian. Taking into account the calcareous nannoplankton data from the lower part of the Kiev Formation (CP14a zone interval), the whole Kiev Formation may be assigned to the fig. 2 
